Abstract-outdated technologies prevent the civilization from its development in the context of globalization. There is a preventing factor to apply the nature-resembling technologies that is a generally accepted simulation frontal gravity continuumisotropic paradigm of irrigation and drainage, which causes soil destruction and loss of fresh water. The work presents the results of a model experiment carried out in the framework of an innovative scientific and technical approach known as Biogeosystem Technique applied for the empirical demonstration of soil and water conservation opportunities provided by the intra-soil pulse continuum-discrete moisture paradigm are presented. The model system is a vegetative plastic transparent cylinder 20 cm high with a diameter of 5 cm having the ordinary chernozem soil inside. This sample soil was previously grated and poured as a layer of 0-30 cm, with compaction approximate to the natural structure and density of soil. Then we simulated pulse continuum-discrete water flow inside the soil using the syringe of 20 ml and the medical spinal needle with a length of 12 cm. The experiment was carried out at the initial stage of spring-planted barley under natural insolation. We performed a surface irrigation, sprinkling, drip irrigation, and a new intra-soil pulse continuum-discrete method of soil moistening. After surface irrigation, sprinkling, drip irrigation we observed water seepage through the soil in the amount of 30-50 % of the given volume. After watering, we observed total subsidence of the surface, as well as the formation of crust on it. With the drip irrigation, there was also the surface subsidence and crust formation, but the processes were local taking place directly under the dropper. With pulsed intra-soil continuum-discrete moistening, the soil surface preserved its form as it had after filling the experimental model with soil, as the crust is not formed. The model system produced better developed barley plants with a new method of moistening, and the water consumption was 1.5-2.5 times less than with the standard methods of watering plants.
I. INTRODUCTION
The development of modern civilization in the context of globalization is focused on overcoming conflicts, separatist and extremist manifestations, ethnic and religious confrontation, and the transition to sustainable development and cooperation. In this way, there exists the priority of the modern economy -production and consumption. However, this priority by itself is able to provide presupposes unlimited possibilities of the Earth's ecosphere for the achievements of modern civilization, that underlies the contradictions of globalization that is the opposition of technology and the biosphere. Therefore, it is necessary not only to engage in consumption, but also to ensure the possibility of assonance of co-evolution of civilization and the biosphere, to develop an appropriate policy of social behaviour management in the environment (Gordeeva, 2017) .
nature-resembling technologies is used in scientific literature (see the references to the research), but now it means only to copy or to imitate the nature. Meanwhile, the way of copying nature in the context of limited resources of the Earth and increasing technical possibilities of resource exploitation within the framework of outdated technologies of the industrial era not only leads to an avalanche-like increase in costs, but also increases the confrontation in society. First of all, people get less of the consumption preferences, and more of the ecosphere degradation, in which it is becoming less protected from natural and social disasters. Instead of harmony and cooperation, the modern economy leads to social conflicts.
To implement the thesis of natural technologies, we have proposed the biogeosystem technique providing transcendental technical solutions and technologies for controlling the biogeochemical cycle of substances in the gaseous, liquid, and solid phases. It also contributes to the safety of the ecosphere recycling of matter in soils, to the growth of food, to the effective solutions of industrial and environmental problems of the noosphere in a single technological cycle. On the basis of biogeosystem technique, it is possible to ensure harmonious development, and thus to overcome ethnic and religious conflict in the modern world.
II. METHODS AND MATERIALS
To create a model system we used plastic transparent cylinders with a height of 20 cm and a diameter of 5 cm. The ordinary chernozem soil was previously grated and poured as a layer of 0-30 cm. To simulate discrete irrigation, a 20 ml medical syringe and a 12 cm medical spinal needle were used. The physical volume for the repetition of the experiment is the container: with the diameter of 50 mm and the height of 200 mm.
The method of creating a model system is filling the soil with compaction in the process of filling the vegetation vessel to a state approximate to the natural composition and density.
The method of creating a model of agrophytocenosis includes the preliminary germination of grain seeds on a wet porous substrate in order to ensure germination, the rejection of seeds with low germination in order to neutralize the starting conditions for the development of individual plants. Sprouted seeds were placed in the soil of the model container manually to a depth of 2 cm.
The culture is barley.
The method of water supply is periodic or constant, and it is in accordance with the method of watering.
We simulated standard methods of watering: surface method (or irrigation), dripping method, and intra-soil pulse continuum-discrete method of moistening.
The standard methods of watering, such as surface method, dripping, and sprinkling, are functionally identical in relation to the soil, since all provide water delivery to the soil surface, after which the water seeps arbitrarily deep into the soil. The result of this is that, for example, at the estimated wet soil layer of 60 cm, the water that goes through the depth of 1 cm of soil is 60 times more than it is necessary to moisten this layer. For this reason, there is an intensive destruction of the soil.
The subsurface irrigation method was not considered due to the fact that its negative environmental impact becomes obvious from its name. It is necessary to create an artificial groundwater level for its implementation. This is unacceptable in terms of saving water as a globally limited resource.
When simulating surface watering (sprinkling), two variants of the irrigation norm were used: standard watering rate, reduced watering rate.
When simulating dripping, we applied both variants of water supply intensity used according to the criterion of equal volume of supply: standard watering rate, reduced watering rate.
The intra-soil pulse continuum-discrete method of irrigation was simulated. We applied both variants: the dose of watering in the amount of reduced rate with the application of the imitation of surface watering, the minimum dose of watering. The method of water supply is a periodic dispersed injection of water deep into the soil in the process of removing the needle. In average, every day watering (in the evening) comes with 10 ml of water for one time: 5 weeks 35 days 350 ml, total layer 17.5 cm. The water supply is considered in detail below according to the experiment options. 4 Imitation of dripping. The intensity of the water supply is 10 ml per day, with the 5th week 20 ml per day. The total amount for the experiment 420 ml, only the layer of water 21 see The intensity of 12-15 drop/ min, the duration of the water supply according to the daily dose. The diameter of the moisture circuit on the surface is not more than 1.5 cm.
6 Intra-surface discrete watering. The depth of moistening with a syringe is 4-20 cm evenly along the height of the container. One watering volume of 5 ml/ capacity, starting from the 4th week 10 ml. The total for the experiment is a layer of water of 16.2 cm 7 Intra-surface discrete minimal watering. The depth of moistening with a syringe is 4-20 cm evenly along the height of the container. One watering volume of 3 ml/ capacity, starting from the 4th week 5 ml. Total for the experiment is a layer of water of 6.7 cm
The experiment options are presented below in Table 1 .
The imitation of the traditional method of watering was carried out according to the standard -the beginning of watering with soil moisture of 0.7 minimum moisture-holding capacity.
The imitation of the traditional limited method of watering was carried out in the same period as the imitation of the traditional method of watering.
Dripping -the regulation of water supply intensity according to the volume of supply of the traditional method of watering or, respectively, the traditional limited method of watering Intra-surface discrete watering was carried out daily.
The microclimate -natural for the initial stage of organogenesis of spring barley.
Insolation of soil and plants in the experiment is natural. Soil condition was determined visually and organoleptically.
The experiment was performed in 4 repetitions.
Statistical data processing-Excel Microsoft-Office 2010. At the first stage of the experiment the plants were developing better than the others. At the end of the experiment there was the speed of the development reduced
III. RESULTS
The state, use and reproduction of water resources is becoming an increasingly urgent problem in the modern world. Standard watering techniques, including relatively new methods of dripping , intra-soil watering, quickly lead to longterm adverse changes in soils and landscapes (Nazarova, Kurvantaev, 2016 Nazarova, Kurvantaev, 2016 . After the end of irrigation, its negative results remain for decades in boharic and rain-fed agriculture (environmental management errors in irrigation lead to the collapse of civilizations of the past and present). Imitating the natural soil moistening, the modern ways of watering give the downward unmanaged mode drenching the soil. As the soil is waterlogged, it results in a superdispersed condition of the finely dispersed phase of the soil (Topunova et al., 2010 Topunova et al., 2010 . Then the slicesize soil develops (Prikhodko, Prikhodko 2003 , 2003 , and the conditions for the development of the rhizosphere of plants and organisms deteriorates dramatically (Rasmussen et al., 1972) . The water flotation of aggregates and granulometric elements of the soil takes place, as well as their repackaging. At the drying stage, the soil becomes denser and harder than the original packaging of mechanical elements.
The international program on irrigation and drainage has the considerable impact on overcoming the uncertainty of food production (Role of International..., 2017) is now declared. But at the same time, they do not indicate on what technological platform the prospect of development is seen.
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The simulation frontal gravitational continuum-isotropic paradigm of irrigation and drainage is commonly accepted in the world. For thousands of years it does not change, within its framework technical means simulate the natural combination of the phase of moistening and the phase of water distribution in the soil. In modern irrigation, water consumption is 4-15 times higher than estimated demand (Ochoa et al., 2014) . This is unacceptable from the point of view of the preservation of the ecosphere and the economic results of nature management.
The proposals to save water look erroneous, although at first glance attractive, aimed at reducing water supply to plants in the final stage of organogenesis, without changing the method of watering (Banihabib, 2017) . The most influential factor is not water saving, but placing the organogenesis of plants in the stress zone. The imperfection of the irrigation technique leads to the formulation of tasks that contradict the nature of soil moistening. The reuse of drainage water exemplifies this assumption (Wahba, 2017 ). If we keep in mind the strict formulation of the problem of soil moisture, the excess water is only the result of the wrong solution to the problem of water dissipation inside the soil. Изучена подача оросительной воды в размере 100, 75, и 50 % относительно расчетной evapotranspiration (Elsayed et al., 2017) . But then what is the reliability of the calculation itself, if its data can then be changed twice? The standard irrigation paradigm does not answer the question of how to avoid the destructive impact of high water content on the soil.
The irrigation development strategy, the water strategy as a whole, should take into account the connections within the system "water -energy -food". Only such an approach would ensure acceptable living conditions and preserve the environment (El Gafy et al., 2017).
In standard irrigation, profile and lateral irregularity of soil moisture is observed (Jangra et al., 2017b Wang et al., 2017). The search for calculation methodology of the statistical uncertainty of the pore space of the dispersed system (Meng, Li, 2017) should be taken into account from as this uncertainty is a primordial characteristic of the soil, and the uncertainty increases in the process of its standard moistening, leading to the increases of the uncertainty of the moisture result, which requires measures to overcome the uncertainty of hydrological parameters (Sikorska and Renard, 2017) . A new paradigm of soil moistening should be applied as such a hydrological parameter, because the use of this parameter will give a fundamentally new and more definite, hydrological picture of an irrigation object and of a water-producing area in general. Using the method of 3D x-ray microtomography of the real soil elements representing its aggregate structure, we have designed a neuromodel of soil hydraulic conductivity, taking into account the multiple hierarchy of the shape and size of the aggregates forming the structure of soil pore space (Miao et al., 2017) .
All this is an additional basis for the application of a new method of soil moistening, which will provide a high degree of certainty of the soil properties during and after moistening, and on a long-term scale.
Fresh water is a global deficit and its conservation requires a radical change in the paradigm of modern irrigation. New water strategy of the world is provided by methods of biogeosystems engineering (Batukaev et al., 2016) . It includes the intra-soil pulse continuum-discrete method of soil moistening, based on the principles of thermodynamics of water in the soil. The method controls the supply of water that is dosed discretely and transferred directly into the individual micro-volume to be moistened, which is a discrete microcylinder of primary moisture with a diameter of 2-3 cm, located at a depth of 8-35 cm, bypassing the stage of water transfer through the soil. Then, within 5-10 minutes, the given soil micro-volume, under the action of the potential difference between water and soil, is distributed capillarly in a discrete micro-cylinder of the resulting moisture with a diameter of 4-5 cm at a depth of 5-45 cm to a potential of -0.1 to -0.2 MPa, optimal for plant organogenesis (Zaitseva et al., 2013) ., 2013). Then, when the soil will come as the humidity of the capillary gap of communication, transport and consumption of water from discrete micro cylinder resulting moisture by distillation of steam.
The contrary circumstances of water transfer in the soil discussed above are overcome by means of the intra-soil pulse continuum-discrete method of soil moistening (Rykhlik, Bezuglova, 2017).
Quantitative data of soil moisture and the state of plants in the experiment arranged by the options are given in Table 1 .
During the experiment the plant development begins to differ according to the options. The condition of the plant in the control option was poor.
After standard watering, a short-term water layer is formed on the soil surface. We observed water seepage through the soil in the amount of 30-50 % of the given volume as a result of the formation of preferential flows after the watering for 5 minutes, drainage flow was 10 ml, in the next 5 minutes additional 6 ml of water flew from the soil. Preferential water flows are observed even in fairly loose and homogeneous soil structure. In the real conditions of modern irrigation, it should be expected that the contribution of preferential water flows is much greater. With the traditional method of watering, the plants received sufficient moisture, but the agrophysical properties of the soil suffered -an irrigation crust was formed on the surface of the soil, cracks spread inside the soil, the total subsidence of the soil was observed.
With the traditional limited method of watering the plants did not get enough water. The lower limit of wetting after watering was located at a depth of 4-6 cm. In the process of transferring into the soil the water moisten the soil to a state of
full moisture capacity. Then there is a redistribution of water deep into the soil under the influence of capillary forces, the humidity in the upper soil layer is at the level of minimum water capacity. The discharge of water between the soil blocks of the first order in the form of preferential water flows goes only to the lower boundary of the wetting and, due to the small amount of water, does not reach the bottom of the experimental container. This option confirms that the use of reduced irrigation norms helps to reduce water loss in deep horizons, but a small soil layer is soaked, and the violation of agrophysical properties of the soil surface is intense, water evaporates from the upper 0-5 cm soil layer.
The picture of the experiment in both options of dripping was almost equal to the two options considered above. The impact of water was only on the part of the surface where the crust is seen.
With an intra-soil pulse discrete method of watering, the soil surface is preserved in the same form as after filling the experimental container with soil. No crust formed. Plants do not develop much better than with the imitation of traditional watering or dripping.
With an intra-soil pulse discrete method of watering, as with the minimum intra-soil pulse discrete method of watering, water is located inside the soil, its distribution after moistening goes without vertical transit, the soil frame is not moistened, which mechanically supports the primary humidification cylinder, water from the primary humidification cylinder spreads to the adjacent volume of soil at a sufficient speed due to the stability of the soil structure. The" memory" of the soil during a short period of time is sufficient to preserve the mechanical framework, since only a small part of the elements of the structure is destroyed in the process of water injection, and then easily restored. Basically, the soil receives water by capillary and film method, which is safe for soil structure. No soil subsidence has been recorded.
A specific feature of the intra-soil pulse continuumdiscrete method of moistening is the peculiarity of water transfer within the soil in a vapor state. We observed the difference of water transfer in the experimental tanks according to the options of water vapor condensation on the transparent walls of the vegetation vessel.
After standard watering the condensation on the container walls on the inner side was plentiful. The droplet size was of 1-3 mm, the location is often almost continuous. Obviously, the amount of water is excessive in terms of the optimal ratio for plants "soil water-soil air". Water moves deep into the soil profile in the form of a stream, because there is an intensive transfer of water to the evaporation surface in the soil . If the water condenses abundantly on the inner walls of the container, it is clear that it easily goes into the atmosphere through the surface of the soil . This explains the unproductive use of water for evaporation. There are some reasons of loss of soil structure due to superdispersed state of the solid phase on the boundary "soil -water flow".
After intra-soil pulse continuum-discrete watering the condensate on the walls of the container from the inner side was formed in a much smaller amount than after standard watering. The size of the drops was 0.2-0.5 mm, the location of drops was clearly separate. In the soil there is no transfer of water in the form of a stream. Water transfer in the form of steam is less intensive, but sufficient to form a concentrated soil solution available to plants. Less water is lost through the soil surface into the atmosphere.
Intra-soil pulse continuum-discrete method of soil moistening delivering water to the individual volumes of soil without vertical water transfer through the soil, and without matching the phases of delivery of water to the soil and its dissipation in a humidified dispersion, gives a fundamentally new opportunities for the preservation of the structure and the composition of the soil. It provides the stability of the moisture conductivity and the main hydrophysical characteristics of the soil, which allows us to formulate a new class of problems of the theory of discrete-continuous transportation in a dispersed system. These new challenges can be expressed from the following considerations.
The rate of water movement and the stochastic nature of the flow in the disperse system depend on the level and hierarchy of the pore system organization (Vries de et al., 2017). The intra-soil pulse continuum-discrete method of soil moistening is a way to overcome the unfavorable dynamics of the ratio of water supply units in the process of soil moisture, since the phase of transit and excessive wetting of soil aggregates in the humidification zone is excluded.
In addition, it is shown that the evaporation of water and deposition of salts is proportional to the modulus of the water potential in the soil (Shokri et al., 2017) . With an intra-soil pulse continuum-discrete method of soil moistening, the water potential in it is lower, therefore, both physical evaporation and transpiration are lower due to a higher than normal concentration of the soil solution and, accordingly, a greater flow of nutrients. The degree of land mass compaction is lower and there is more internal soil surface for the deposition of soluble salts. In addition, the amount of easily soluble salts delivered to the soil with water is several times less because of the lower need for water.
The most important circumstance of the new paradigm of artificial soil moistening is that conditions are created for the priority synthesis of organic matter, optimal interaction of the microbial community of the soil and the mineral phase of the soil, the formation of organic matter (Shein et al., 2016) , which under the proposed humidification regime is not destroyed to fractions of granulometric composition. On the contrary, it is possible to establish a trend of improved granulometric composition due to the gradual partial aggregation of the smallest granulometric fractions into relatively larger mechanical organomineral formations (Newcomb et al., 2017) , and achieve a stable increase in soil fertility (Van Mansvelt, 2017) .
The application of the experimental results to solving the problems of conservation and extended reproduction of the biogeochemical cycle of the ecosphere is possible due to the fact that the studied method of soil moisture has applications in the preservation and expanded reproduction of the
biogeochemical cycle of the ecosphere, including waste recycling.
The presented materials should be considered in the focus of the synthesis of a promising niche of civilization (Cuomo, 2017; Bohle, 2017) , robotization of the technological process of soil moistening as a means of obtaining high economic results, harmonious co-evolution of the ecosphere and technology.
IV. CONCLUSION
The implementation of the intra-soil pulse continuumdiscrete paradigm of soil moistening in the model experiment confirmed the theoretical assumptions that the new method of humidification eliminates the phase of uncontrolled water seepage, ensures the separation in time of the phase of water supply to the soil and the phase of water dissipation in the soil, sustainable management of water behaviour from the moment of its state as a flow or volume, and until the completion of water dissipation in the capillary and vapor state in the dispersed soil system. It provides water saving, soil preservation and the best conditions for the development of plants.
The intra-soil pulse continuum-discrete paradigm of soil moistening, which is developed within the framework of scientific and technical approach of biogeosystem engineering, is a promising alternative to the existing outdated dangerous for the ecosphere and economic development of civilization simulation frontal gravity continuum-isotropic paradigm of irrigation and drainage. The results of the model experiment can be used to develop a robotic process of soil moistening.
